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Abstract: 

PROBLEM TO BE SOLVED: To prevent color mixing, smear, and the like by limiting the move of a signal 
charge between adjacent photosensor sections. SOLUTION: An annular intralyer insulating film 100 for 
surrounding a lower- layer region of each photosensor section 120 is provided at the middle layer of a 
semiconductor substrate 110, thus setting the position of an overflow barrier 180 deeper at the lower-layer 
region of each photosensor section 120, and shallower at the surrounding region. The shallow region of the 
overflow barrier 180 functions as a crosswise barrier 180B. For example, light obliquely entering the 
photosensor section 120 is subject to photoelectric conversion at a position exceeding the crosswise barrier 
180B in the lower-layer direction and is swept to further lower layer of the semiconductor substrate 110, thus 
preventing an electric charge from moving to an adjacent pixel. Also, at the lower-layer region of each 
photosensor section 120, sufficient sensitivity is obtained at the deep overflow barrier 180. COPYRIGHT: (C) 
2002,JPO 

JAPIO 

© 2005 Japan Patent Information Organization. All rights reserved. 
Dialog® File Number 347 Accession Number 7363427 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=347,AN=73^ 6/15/2005 

BtS'f AVAILABLE COPY 



(3? H 



60 



(19) H*H»«fJT<JP) ( 12 >^l3^i^F 4 ix$R ( A ) (ll)»«Fta«4i«l»* 

2002-231924 

(P 2002-231924 A) 

(43)<klH 0 ^14^8^ 16 0 (2002. 8. 16) 



(51) Int. CI. 7 
H 0 1 L 
HO 4N 



«B<JK# 



27/148 
1/028 
5/335 



F I 
HO 4N 



1/028 
5/335 



HO 1 L 27/14 



(##) 

Z 4M118 
U 5C024 
F 5C051 
B 



(2i)a3Jg#^§- 


#^2001-21 172 (P2001-21 172) 


(71)ttMA 


000002185 










(22)ffi^B 


3pj5£l3^lJ!30B (2001. 1. 30) 




^MfPD P pJliE^D D pJH6Tg7#35-§- 






<72)JglJl# 










^Mtl5p c pJI|^ba F pJll6T@7#35^- 
















100089875 








#s± hfb m 






F^-A(g§ 


i%) 4M118 AA05 AB01 BA13 EA20 FA06 








FA 13 FA28 








5C024 CXOO CXI 3 CY47 GX02 








5C051 AA01 BA02 DA03 DB01 DB04 








DB05 DB18 DC02 



(54) imm<D%m m#mmm*x.v*(vmmj>W: 



(57) iwm 

{4MSr#7^- 2 0©TJMH*T?l48i< , * 

o»H©««tr«:ai<»j*uyt. r©*— s<-7o— s< 

V 7 1 8 0 cDjSK ^Cofc^«^5g|^-|p]^ y 71 8 0 B t 

i^xmm^s b-t^-y-m 2 oicifciaw 

LfcftB:, «*^P7 1 8 0 B«rT»:fcfi]K:«*.fc«fc 
TBffi^T-te, il>t-/<-7 n U 7 1 8 O 



7* h-t>1TB 
120 




ft, m&¥m{*sn&o&Mm\z&7 * h-t^-v-nom* 
itmm 2 ] huie^ y TteMzmmffimimmm-ch 

5 r i: -TSfMUS 1 IE«W@^«^^o 

l- ir ^-y-gpco TJfffi*£f-*i it 5 a-—'*— 7 n —s< y r ± 

leammmmmbim?* h-fev*«©TS««^*sit 

h -fe ^^(DTmmm^isit z> ? n y r ± 
^y rfisfria^ y r»j«ffi«M#Piio±Jiic»fiRS*LT 

tt, mrie^^««©^si5(c#7^ nsv!h»©flMs- 
*«^^coiait^ t- *s ^ r . 

it 5 a— 7 a -/< y r z&wzmm 



(2) 2002-231924 

2 

*3*Swtl^J:9«rii-*-5w4:S:#«i:-*-5l**qi6IE 
vSrfr*»ii*. ^©m, mm-r&zbfcZvXmjIL-lrZ, 

z b zft'&b-rzmxm 6 mm^m^Wimm^mm^ 

[»*J9] BtrtE^ y TMf$LGLWfflmm\*. mi.7* 
h-fe>-^<DTeffl*ic(-*i(t5^— ^-7b-'<D TJ; 
io 9 SWiMi-ffM u BfriEHUf 16]^ y Tf4«fris^y r« 

tf— 7 b < y r b <» * ffi $ tegf-^fifc-r 5 r 

fee 

[W*B 1 0 ] B«E/< y T3K*flr«S!l»l««:, Mf£7 
h-fe>"^g|5roTS®«(-*J»t5^-— ^— 7 a— y<]} T 

*f6]^> y TteiiuiE^ y r»*(t«fpj«iflt©±jiicjg^-f 
srt £#igc t -r 5 mmcom^mmm^mm 

20 

[0 0 0 1] 

Til K*— /<— 7 n — y< y T trsSit fcBteiWfe*-?*^ 

mm LT^^fc<oicga-r5o 

[0 0 0 2] 

(Nli/yaySfi) ioi;*t»ti<i: 
5 7* Hrv-^gC2 0 rcD7^- HrV-9-SE2 0 

N + ^2 4 5r^{tfct<OT-fo'9, ^WtfS^ 1 0 iCM®. 

40 NS7x;Uf3 2 iTJf <DPM'73i/l'Ji3 4 T-m^fteiH 
»S:«fiKUfct>»T?*>5. 7* h-fer^-th^FB 2 0 t 

Sittte^L'v ; ^^$|5 3 0 troratCli, 7*h-fe^$|52 
0 Jw#«SiX*:«#««fSrfiittteaSW'^ 3 0 ©«■ 

^IS;»t?3ti-Tv>5 0 

[0 0 0 3] */c, r<Dfiji:teaiU'v>^^|FB3 0{C«to 
50 7* h-tr^g|52 0<D^(-(4, hir>-^a52 0 & 



3 

*¥tea6*i«ijfc»«u-cfi*««foaiftSrB*jt-f-* pi 

17 OKJ&S$ixfcH!n«S7 o Ai 9 y* hir^-y-gp2 

[o o o 4] *lt, wwaroHflEaMftiH^fcssv^r 10 
i* s y*b-te>-v-&2o<Dmmft±&mz>'<<* '< 

-7d-/<!JT8 0 teggvM!fc11te»l* 
y T 8 0 Sr*S*[ejfc«V^«tc«^-r5 w t T% i 9 

*s v^ira 1 o©aitH!t«-e»a-e#aj: 

[0 0 0 5] 

S:0 8tcj: t, «*.tf$cPPA2-?^1-J:3£ 

[0 0 0 6] LjJ»U ±xli<£><fc yo— '<}) 30 

78 oa^teiHjUiSffii oom^fflci&tfLZixx^z 
tztb. m-f§rWffi 9 o ft, loi-^D-^yrso 

-7n-^!)78 05rSx.5ri)i< > 

'<y 78 o £9^?£WiW-S«£3x5o Lfc^o 

t, wOi 9&fT§-®ffi9 0©- SBIS, IH8<£>$cl=PB 2 
[0 0 0 7] ^rr% w©i5J5cBajBSr«!*-rSfci?> 

/< y r t ttgij©iei- <t o xmijfa(o;< y TZMfc-tz 



<t#HS 2002-231924 
4 

a**>9, m>&<$&-t-ft\zw%.z<Dtemmbti:<2x\,*ti 0 
[0008] izx'*5£Wcon&)iL &y* Hr^-y-as 

[0 0 0 9] 

ffl*Stc*3 ft 5 7D-/^!)701J {4g £ SiJt»-r 

[0 0 10] SfcJjc^Wfi, *MKte&R<Z>-fcS*5fc-t*l. 

■y-S5<7){f ^mMZOkW-rz-tttixn*— ;<—y o-'< y r 
*®rttzmfrWLmm*(Dm&-%mzt5\,^x. mmm& 
mm<¥<DMm-rz>y* h±^^<omnmm^mm^— 
y<-ya -y< y TAmf&ztiz&ztiLW.&mm-tZ'* y 

y r & jgjs-r sriiat), utiles y r ^{amwupR 

i;iot7t h-trv-y-a5<7)^#ffitgic*3(t5^--^— 7 

SrB&Jh-r Z>&jjfas< y T SrJgj*i-« r t t T So 

[0 0 1 1] ^HfciSHfl***^-?**. 

mzmm-fz>z\k\z.£<o^ y^ b-t^^cormmm^. 

$WZ*—s<—ya— y<V 7i»)SV^SI-, 

7^- h-fe>"l>-»©IH©fll-§-«iafO»«iSrBSit-r««*|Sj 

^yrsr^ttfcr ir^e>, ^co«*-|fi]^ii 7f:±ct7 

/$5oT, ®S[6]Ji<DfcJ?)^7^- b-fe^-y-gpcDTSro^-— 
7d-/<!)7 SrraiV ^4gid^ Lfc#-^T- 1> , 7 * 

h-k^umonffi&wncxzm&^y* b±>-y-wfr 



5 

?&<D®&&m-bWiffl-tz^ U 

[0 0 12] ^|g0J^J:S@fls:ti«*^Mit*- 
-^yT^£{iffi£f&J$P1-5~ it£±<?, 

h-feVf-^tOTilO^-— 7n- /<y T3r??lH^ 

[0013] 

[0014] in i«, ■fr&w<omi<vMM<DMmi l z.$.z 

&Wl 110 (Df^U(D^—y<—7 a—/< yri80J:t)i 

zmvttDmftmmm (/< v rmmamumm ioo& 

&rtZ>Z.k\zZ.<0 , ^— 7p-/<!)71 8 0 <7>{ig 
Sr#7^- h-fe^lJ-SB 1 2 0 <£>TJHB*£T-«:gjl< * 

mmm iooh mwmmm^cDmm^mmm (&wm 
ym&mzfe'o xwt hirtih<ox$> <o , n 



(4) 4$Hg 2002-231924 

6 

l T-^-TJ; h-fev-y-SBi 2 0 Aft L7h 

*fcJ:««#««fi 9 o»i, t-^WD-^uns 
0©g<4ofcffi« (**l»l/<!)7) 18 0B?rTI* 

SixS^fctefcS. cn»ci9, «#««f l 9 OHtBMft 

^-7a-/^!)7 1 8 0cD$< &o;tM*£l 8 0 B##t 
10 jjfas<}) TX'3bZ„ iktz. Hr^iMfPl 2 OCDT 

Sffl^T-fi, t-/<-7n-/<!J7 1 8 0<OS<^ot 
ttttl 8 0Aiaot+»!if©{ffM?:fSf#, 
§3t*<mi *:(;:*}• LT<g£<Dft±£l2]£ r b ifi ^imb * 

[0016] WT, 11 1 l=*i-H»«lft* ; ?-©##fifcSr 
JfiKIWi-rs. roefHISli^tt, (NS 
v y => ySfi) l l o Jw*«3E**ff * 5 7* h-fcv-tf- 
SBi2 0t, :©7t h-fev-9-gpi 2 o ftfcfi 
•^•m^^rSill^i-teill-l-SSjStejll^v 5 ^^^ 1 3 0 
20 SrsSttfcbCDT-fc-So 7* hir>-y-gi5 1 2 012, S3tffi 
tftSSlffiP+Jf 1 2 2(DTm\zytWm»&bti:ZN + 

mi 2 4 ^mntzh<DX'h r> . 1 1 o kucw 

TV^5„ SitteiilU-^^gCl 3 Otiu Ji^ON 

m^^^m 13 2 tTiWPl 1 ?^! 1 3 4ft» 

^g|5l 3 0Jc:J;oTtei^$tLfcft#©ittt, $e>{-^H 
30 $H5„ 

[0 0 17] #7* h-lrV-y-gBl 2 OWF^iCfi, 

#7* h-feV-y-SCl 2 0 ^7k¥teiH*[6] 1-^-81 L,T{f 

«fflf©aia*i»jhi-5pawj:«3*5^+*/i'^ hy^" 
ffl^i 4 o^Sttfjixrvs. ^SSiio 

±fc«, ^fei»IIl 5 OSr^LTSate^Uv'^^lfBl 3 
OrotedHm^l 6 O^tt^^. *fc. *©±JifcJl3t 
«1 7 0*SKttfo*L-CV^5 o iO**Bll 7 OliJgfifcS 
iLTt^PgBl 70A±!)7t h-feV-y-$151 2 0K>S:3tffi 
IC^AM-TSo tLT % ^iMffil 1 OW^JltC 
40 fj\ ±34L./cgrt*6^1 0 O^^ftbttTV^o C(D 
Jfrtiffei^lKl 0 Of*. {iiJilfi/y3yt«f|;J:oT 

aim Sii:teiiiU'> ? ^^$Bi 3 oroT^i-fcft 

S^ite^BI 1 0 0©iS^Lt^5^ rcDjfrt^ 
©l 0 0li^7t Hr^iMSSl 2 o ©T»«*SraH-f 

fi, ±a« L t - 7 b - x y 7 l 8 0 isgit feii t 
;©i--/<-7o-^y7i8 0li 1 _hiE<7)j;5 
50 ^JBAI&tHRi 0 0 <o^^(c-f ^- ji^fc J; o 



7 

120 (OTmmmzttfo-t z>m isoAt, 

Jf rtiffeiiISi 1 0 0 »c»rt?i-5i«vHHJW l80Bi SrlT-r 

[0018] jsfctrm i ic^i-Hflcfitti*^©*^** 

it^fe(coV^-ttftWi-5„ I2 2~I2 4I4, rc^Mit^ffi 

2 (A) \Z7jk-t£ 0 ±^Lfdf ftJ&Bkllill 0 0&4 1 
«fc«»*fc¥SK**Ki l 0lc*fU io 
V (B+) ?rfrt.iA^. t-/<-7n-/^T18 0^ 
^•T5o row, Sl^lfifURl 0 OSrRltfcflWe-C 

0 2 (b) c*tJ;?t, #7^- h 

-fe>-^gpi 2 0WT@ffi^t£#j£-^5?9iV^S£l 8 OA 
£, o owetSiSv^i 8 0B» 

* h^S«i 4 O&Hftfl^L (0 3 (c) ) , ifcv^ 

-c^*f#*& 1 1 o cojisic^^si 150, mmmM i 20 

6 OSrJHJJcJ&Sl/rvK (B3 (D) ) . rot, ^ 
#S&1 1 OOUrSJJlit&fiJ^l 5 0^Lt7t Hrv 
if»12 0«r7&*L (124 (E) ) . &V^T% Mill 

7 otr^-rsr kiz£*) (14 (F) ) , 

[0 0 19] ±j£Lfdf ftii&ftfill 0 OcDfglO 

j&S#ffifcov*TK9§-r3. HI 5 14, roliwifiE* 

T-fct), 111 5 (A) l£*3^TI4, TJfCD^ft* 30 

fillO A(D±ffitC7^- h l/'^ h 2 1 0 — = V 

i/b, 12 5 (B) Idfe^T, iffeSKcDffMffi^^s'^ 
y^iaot»4L, Ml 1 2SrJgfifc-TS. L-T, 
12 5 (C) (c^-TJ: 5t-, #JxJ4"S i 02 t$<o&mt1ft 
1 0 0 ASrfflg&l 1 2a^kfcS*5JRW::Jgf*U & 
<^Ti2 5 (D) 4Iiyf/<7^L, @f 

ffl©B«?©l6»B!l 0 0SrJKj«-r5. r<D^, 12 5 
(E) {c^i-«t5tc, JLS<o^#ffSffii 10By» 

1 0£»5 o 40 
[0 0 2 0] Jif*LfcJirt«fe«MSl 0 0<Dfg2<D 

ftKS<5<#«isia*ittWi-5BfaiH-efeS. :oi 

*>ji^St*D^S(Cj:oTg^ite^l oot»* 
i-5*j*-C*>9, £1\ 12 6 (A) KSSVvCtt, ¥«ft 
g& 1 1 0±l^7t h Uv?* h 2 2 0 — sy^ 

L, -t©±*>fe»*>f^-V (O-) £}T^&tf 0 dCDff 
t>i&^«iE«Ott»-CI±» 12 6 (B) tc^i-i^t-, tt 

m-i^mw. 230 i4^a»«sas 1 1 o rosi^i^so 5 50 



4#|?B 2002-231924 
8 

ai-^rtfciO, 12 6 (C) ic^-r 4: 5 1" , S^wffi 

iKmfttmmi 00 1 LTM^ns. 

[0 0 2 1 ] *^<7)^2<DHJfiO^^OV>r 
tftPJ-r^o 12 714, *aSWo*2©*Jft©»lBlwJ:5H 
(WMRSU^wWigSr^-rtRJ^BfffiH-Cfci. fc*5, 121 
t*ii<0«fig^o^Tf4l^-^^ftbTiftK-r5o r 
(DB#*ffcSf^f4, Ji3SLfc*l©|Sa6<0»«8K < t**' 

gBl 2 0(75T^tg«(-*5ft'5^-— 7B- /<y T 2 4 

mm (.'< v TMAtiLmmmm looB^it, z<dm 
ft&mm i o o b <D±mizmjffo'< v t 2 5 o zmi-ftz 

t> 5 „ -r^^*5*0iJT-(4, Srt^IRl 0 0 BCD 
JRff&Tct < U 7* h±f*Ul 2 0©TiSSl:i3 

iKIl 0 0 BCD±J1I^^-— 7n— T 2 4 0^)^ 
[0 0 2 2] *^JJ4, s<—7 n— P7240 

•5rtlcj;(3, ;j— y<-7n— ^y T 2 4 03:4 9g?t^ 

^tff'i^iiati, Srt^flKi ooBtss 
mffi-^m&^isxf&i 3 0£Dra{-«s*r6]^y r 2 5 0 

3rffM-r*U44 < , *7t, l«tlglOOB(c±oT 
[0 0 2 3] JW±<O^J£cOff^T'f4, y 

S«t <offl\ztmm&&V1t z t -til! L/trlfi^ 

[0 0 2 4] 

f-§BOTSffl«J-*3 it 5 7c-^!)7i0iv^ 



, if.. , 



[0025] u=7t, *&w\z±z>ffitm{&3s*(Dmmj3 

ot, ^&oj;5t-^W4eJ-#t#r^yT£^-r5 

[H!®©ffi§¥ftt&0jn 

[@1] *^B^CD^KD^JfeC0^(Cj;5.Sft«^^ 
[12 2] HI 1 }c*i-@^»^^wM5tX^^*-t-BFfffi 

mxfoZo 

[13] ii (c^i-H^«^^^coKagxe^^i-»fffi 
[m 4 ] mi ic^-r ^K5gxg£^i-0?fffi 



(6) 2002-231924 

10 

mx'3bz> 0 

IM 5 ] HI 1 t^-THfra&fiH^iott?)^ y Tff^fi 

[ii 7] «n©i 2 co^jg collets m&ffi&m?- 
(Dm'&ZTF-t&ttmmmx'frZc, 

10 [H18] ^*»@^««^^0«3t^^-rg|5^-»T®EIT- 

100 JPrtjfeJtffii, 110 ^jf#g^ 120 

yx-vm/^^. 122 ;S®p-hJi, 124- 

-n+b, 130 iis^u^^as, 132 

NSS^^MB, 134 Pi^x/Uf, 140 =f- 

^^si'^Yv^m^ 150 mm. ieo m 

mmm. 170 mytm. hoa m^^. is 

0 X 180A X 2 4 0 3-—s< — 7ti—s<y)T^ 18 

20 ob s 25 0 s*^yr B 



mi] 



[12] 



i3o( »- : 

1 134- I 



120 

122 124 ,60 
160 I70A\ a 1 \ J / /f70 



(A) 



100- 

/t'jr _ f 1808' 




[06] 



(A) 



2207* H^*h 



41 41 JJ- JJ- 




100 

z 



100 
— £ — 



no 



£ 43- 41 41 



-1321 sfitas 100 





no 



(B) 




100 

.BOB J™' 
I80A J 



!I0 




(7) Wffi 2002-231924 

[031 [04] 




(8) 



2002-231924 



[05] 




210 

I IOA 




(D) 100 ^"OO 

L _J 



<E) IOO 



'9° JiHJMWWIS 

r j — iiobi 

™™ /I IOA J 



110 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

pi BLACK BORDERS 

$^i IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

$1 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



